Preface

In the early 1970s, after obtaining a degree in mathematical physics, I started
working as a researcher in the Department of Reliability of the Saint Petersburg
Elektropribor Institute. Founded in 1958, it was the first reliability department in
the former Soviet Union. At first, for various reasons, I did not feel a strong incli-
nation towards the topic. Everything changed when two books were placed on my
desk: Barlow and Proshcan (1965) and Gnedenko ef al. (1964). On the one hand,
they showed how mathematical methods could be applied to various reliability
engineering problems; on the other hand, these books described reliability theory
as an interesting field in applied mathematics/probability and statistics. And this
was the turning point for me. I found myself interested—and still am after more than
30 years of working in this field.

This book is about reliability and reliability-related stochastics. It focuses on
failure rate modelling in reliability analysis and other disciplines with similar set-
tings. Various applications of risk analysis in engineering and biological systems
are considered in the last three chapters. Although the emphasis is on the failure
rate, one cannot describe this topic without considering other reliability measures.
The mean remaining lifetime is the first in this list, and we pay considerable atten-
tion to describing and discussing its properties.

The presentation combines classical results and recent results of other authors
with our research over the last 10 tol5 years. The recent excellent encyclopaedic
books by Lai and Xie (2006) and Marshall and Olkin (2007) give a broad picture
of the modern mathematical reliability theory and also present an up-to-date source
of references. Along with the classical text by Barlow and Proschan (1975), the
excellent textbook by Rausand and Hoyland (2004) and a mathematically oriented
reliability monograph by Aven and Jensen (1999), these books can be considered
as complementary or further reading. I hope that our text will be useful for reliabil-
ity researchers and practitioners and to graduate students in reliability or applied
probability.
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Kahle, Michail Nikulin, Jan van Noortwijk, Michail Revjakov, Michail Rosenhaus,
Fabio Spizzichino, Jef Teugels, Igor Ushakov, James Vaupel, Daan de Waal, Ter-
tius de Wet, Anatoly Yashin, Vladimir Zarudnij. Chapters 6 and 7 are written in
co-authorship with my daughter Veronica Esaulova on the basis of her PhD thesis
(Esaulova, 2006). Many thanks to her for this valuable contribution.

I would like to express my gratitude and appreciation to my colleagues in the
department of mathematical statistics of the University of the Free State. Annual
visits (since 2003) to the Max Planck Institute for Demographic Research (Ger-
many) also contributed significantly to this project, especially to Chapter 10, which
is devoted to demographic and biological applications.

Special thanks to Justin Harvey and Lieketseng Masenyetse for numerous sug-
gestions for improving the presentation of this book. Finally, I am indebted to
Simon Rees, Anthony Doyle and the Springer staff for their editorial work.
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